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1. The applicant Is hereby notified that this International Preliminary Examining Authority transmits herewith the 
intennational preliminary examination report and its annexes, if any, established on the international application. 



A copy of the report and its annexes, if any, is being transmitted to the intemational Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the Intemational Bureau with Form PCT/IB/301). 

Where a translation of the intemational application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminaiy examination report It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office corrcemed. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicants Guide. 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examlnir>g Authority 
and Is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total off 7 sheets. 



3. This report contains indications relating to the following items: 
I H Basis of ttw report 



11 


a 


Priority 


III 




Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


a 


Lack of unity of invention 


V 




Reasoned statement under Arttcie 35(2) with regard to novelty, inventive step or industrial appHcabitity; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 




Certain defects in the international application 


VIII 


a 


Certain observations on tiie international application 
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t. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70. 1 7))r. 
Description, pages: 

1-21 as originally filed 

Claims, No.: 

1-23 as received on 17/07/2001 with letter of 13/07/2001 

Drawings, slieets: 

1/5-5/5 as originally filed 

2. With regard to the language, ail the elements marked at)ove were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)), 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written fomn. 

□ filed together with the intemationat application in computer readable fomi. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable fomi. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, it necessary: 

111. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 2-10, 21-23. 



BI the said international application, or the said claims Nos. 2-10, 21-23 relate to the following subject matter 
which does not require an international preliminary examination {specif^: 
see separate sheet 

□ the description, claims or drawings {indicate particular elements belov^ or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specif^: 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/6r amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written fomn has not been furnished or does not comply with the standard. 

□ the computer readable fomi has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because; 



1. 



Statement 



Novelty (N) 



Yes: Claims 1-10. 12-23 
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No; 



Claims 



11 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



20 

1-19. 21-23 



Industrial applicability (I A) Yes: 

No: 



Claims 
Claims 



1, 11-20 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in tlie international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 3) (July 1998) 



INTERNATIONAL PRELIMINARY International application No, PCT/G BOO/025 13 

EXAMINATION REPORT - SEPARATE SHEET 



1. The new claims are acceptable except Claim 13 which lacks the definition of as 
having upto 10 C-atoms. The rest of the characteristics are based on original Claim 14 
page 4 and 5, second paragraphs. 

Claim 1 on file is based on original Claim 1 and on page 3, last paragraph, page 4 top 
and on page 5, second paragraph of the original description. Claims 2-10 con'espond to 
original claims 2-10. Claim 1 1 is based on original Claim 1 1 , page 1 , first paragraph 
and page 3, last paragraph. 

Claims 14-21 are based on corresponding original claims. 

The same applies to the second Claim 21 and Claim 24 which should obviously read 
Claims 22 and 23. 

2. Claims 2-10 and 21-23 (partly renumbered, see above) relate to subject-matter 
considered by this Authority to be covered by the provisions of Rule 67.1(iv) PCT. 
Consequently, no opinion will be formulated with respect to the industrial applicability of 
the subject-matter of these claims (Article 34(4)(a)(i) PCT). 

3. Cited Documents 

Mol. Phanm. 34 (1 988), pp. 1 86-1 93= D1 
Biochem. Biophys. Res . Comm. 63 (1975)= D2 
Phanmacol. Phami. 30 (1978), pp. 833-843= D3 
J. Chromatography 277 (1983). pp. 408-413= D4 
Analyst 110 (1985), pp. 1289-1293= D5 
Biochem. Phami. 35 (1986), pp. 3935-3939= D6 
Boll. Chim. Phamr). 126 (1987). pp. 244-245= 07 
Eur. J. Med. Chem. 17 (1982), pp. 429-432= D8 
Ceskosl. Rami. 24 (1975), pp. 128-132= D9 
Chem. Pharm. Bull, 20 (1972), pp. 1862-1868= D10 
Australian J. Chem. 28 (1975), pp. 421-426= D11 
Can. J. Pharm. Sci. 2 (1967), pp. 22-24= D12 
Chem. Abs. 54 (1960), 22587h= D13 
Chem. Abs. 41 (1957), 10491d= D14 
DE-A-2022712= D15 
US-A-3629282=D16 
US-A-4956377=D17 
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US-A-41 69147= 01 8 
US-A-3968219=D19 

The indicated designation will be used throughout the examination procedure. 
4. Novelty 

D15 differs essentially from subject matter claimed in that the 4-posltion bears a 
thiocyanate moiety. The difference between the D16 compounds and the claims on file 
resides in the presence of a polyoxymethylene moiety in 4-position not considered 
according to the application. 

D17 discloses the antiviral activity of phenylbutazon differing from compounds claimed 
mainly due to the absence of OH or SH In 4-position. 

D18 discloses compounds bearing an ether function in 3-position being prodrugs of 
phenylbutazon and oxyphenbutazones. 

D19 discloses bis-hydroxyphenylbutazone esters which do not consider an OH or SH 
group in 4-position of the pyrazoldione. 

Use Claim 1 and method Claim 2 appear to be novel in view of D1 and D2 and also 
D14. D1 classifies 4-hydroperoxy- and 4-hydroxyphenylbuta2one as ineffective 
prostaglandin H synthase inhibitors. D2 teaches that the oxygenated oxyphenbutazone 
(4-hydroxy- oxyphenbutazone) is not an inhibitor of prostaglandin biosynthesis. 
D14 discloses that e.g. 4-hydroxy-3,5-dioxo-1,2diphenylpyrazolidine has no significant 
antiinflammatory activity. 

On the other hand it would appear that Claim 1 1 is not novel since D14 already 
discloses a solution of 4-hydroxy-3,5-dioxo-1,2diphenylpyrazolidine in ethanol (left 
column). 

Due to the effected restriction product Claims 13-20 may be considered to be novel 
over D2-D14. 

Claim 13 comprises 2 provisos which appear to corespond to the compound disclosed 
on the bottom of page 754 of D2 and to compounds I and IV on page 1290 of D5. 
The following observations apply to subject matter which can be considered to be 
novel. 
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5. Inventive St p - Br adth of Claims 

5.1 Subjective Problem 

According to tiie application (p. 1 , first paragraph and the paragraph bridging pages 1 
and 2) the problem underlying the invention is to be seen in the provision of compounds 
which have improved antiviral activity and are useful to treat HIV. 

5.2 Relevant and closest prior art 

It would appear that in documents D1-D16 as well as D18 and D19 antiviral activity of 
the disclosed compounds is not mentioned. On the other hand D17 discloses such 
activity of phenylbutazon. Consequently, this document is considered to be the closest 
prior art. 

5.3 Objectively solved problem and evaluation 

According to example 12 and fig. 1 comparative data have been provided whereby 4- 
hydroxy-oxyphenbutazon has been compared with the closest prior art phenbutazon of 
D17. On the basis of this data 4-hydroxy-oxyphenbutazon can be considered to be 

inventive, 

5.4 Breadth of the claims 

The breadth should be such that it can be assumed that all the comprised possibilities 
actually solve the problem underlying the invention on which an inventive step could be 
based. It is true that a reasonable generalisation over the findings is acceptable but in 
the present case this possibility is rather limited since the acknowledgement of an 
inventive step is to based on a quantitative effect. In Claim 1 the following definitions 

are certainly unreasonable: Ar^ and Ar ^ as "homo or heterocyclic aromtic group It 

would also appear that OH substiution of Ar^ or Ar^ are essential for the activity. 

Specifically, it is not considered that H, CN, CI, F and Br are equivalents to OH . 

in the absense of corresponding favourable data the hydroperoxy derivatives as well as 

the S-analogues of these compounds cannot be considered to solve the above defined 

problem. Consequently, such compounds cannot be considered to be inventive. 

D17 discloses phenbutazon as antivirally active compound. Due to its close structural 

relationship between the compounds referred to in the claims of the application 

(metabolites!) the solution to the problem to just provide alternative antivirallty active 

compounds must be considered to be obvious for the person skilled in the art. 

An inventive step can therefore not be acknowledged over the proposed broadness of 

the claims which could b considered to be novel. 

It should also be taken into consideration (see specifically Claims 1 and 2) that 014 
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discloses that derivatives of phenylbutazone did not reveal significant antiinflammatory 
activity. 

6. Industrial applicability 

For the assessment of the present claims 2-10 and 21-23 (renumbered) on the 
question whether they are industrially applicable, no unified criteria exist in the PCT 
Contracting States. The patentability can also be dependent upon the fomiulation of the 
claims. The EPO, for example, does not recognize as industrially applicable the 
subject-matter of claims to the use of a compound in medical treatment, but may allow, 
however, claims to a known compound for first use in medical treatment and the use of 
such a compound for the manufacture of a medicament for a new medical treatment. 

7. The description has not been adapted to the claims 
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1. 



The use of a compound of formula I 



Ar, Atj 




(I) 



{where each Xj, which may be the same or different is O 
or S, 

Xi is O, 00 or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
R2 is hydrogen or a alkyl, alkenyl, alkynyl, alkaryl, 
aralkyl or aralkenyl group, containing up to 10 
carbons, optionally substituted by a sulphonyl group, 
and each of 

Ari and Ar2# which may be the same or different, is a 
homo or heterocyclic aromatic group comprising 5 to 7 
membered aromatic ring, optionally carrying a fused 
aromatic ring and optionally substituted on ring atoms 
by Ci^s alJcyl, hydroxy, thiol, Ci.g alkoxy, cyano, CI, F, 
Br, I, protected hydroxy, or protected thiol) , or a 
physiologically acceptable salt thereof, for the 
manufacture of a medicament for use in therapy or 
prophylaxis . 

2 . A method of treatment of the human or non-human 
body to combat an inflammatory or viral disease, which 
method comprises administering to said body a compound 
of formula I 
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At, Afj 

\ / 



N-N 




(where each X2, which may be the same or different is O 
or S, 

Xi is O, 00 or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
R2 is hydrogen or a alkyl, alkenyl, alkynyl, alkaryl, 
aralkyl or aralkenyl group, containing up to 10 carbons, 
optionally substituted by a sulphonyl group, and each of 
ATi and Ar2, which may be the same or different, is a 
homo or heterocyclic aromatic group comprising 5 to 7 
membered aromatic ring, optionally carrying a fused 
aromatic ring and optionally substituted on ring atoms 
by Ci>6 alkyl, hydroxy, thiol, Cj-g alkoxy, cyano, CI, F, 
Br, I, protected hydroxy, or protected thiol) , or a 
physiologically acceptable salt thereof. 

3 . A method as claimed in claim 2 comprising 
administering said compound, or a physiologically 
acceptable salt thereof in combination with another 
antiviral agent. 

4 . A method as claimed in claim 3 wherein said 
additional antiviral agent is at least one antiviral 
agent selected from a reverse transcriptase inhibitor 
and a protease inhibitor. 

5 . A method as claimed in claim 3 wherein said 
additional antiviral agent is an agent selected from the 
group of AZT, indinavir, nevirapine and 2',-3'- 
dideoxyinosine (da I) . 
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6 . A method as claimed in any' of claims 2 to 5 wherein 
said disease is a disease caused by a pathogen from the 
group of togaviridea, reoviridea, picomaviridea, 
hantaviridea, orthomyxoviridea, paramyxoviridea, 
mononegaviralis, viral hepatitis, haemorrhagic fevers, 
f laviviridea, viral encephalitis, coronaviridea , 
calciviridea, adenoviridea, papovaviridea, arboviridea, 
pox virus, rhabdoviridea, arenaviridea HIV-1, HIV- 2, 
HTLV-I, HTLV-II and herpes viruses. 

7- A method of combatting HIV infection which 
comprises administering to an HIV-infected patient a T- 
lymphocyte growth suppressing agent in an amount 
sufficient to suppress T-lymphocyte growth in said 
patient for a period sufficient to reduce the T- 
lymphocyte concentration in the lymphatic system in said 
patient by at least 25% said administration being 
repeated at intervals of at least 3 months.. 

8 . A method of combatting HIV infection as claimed in 
claim 7 wherein said T-lymphocyte growth suppressing 
agent is a pyrazolidinol . 

9 . A method as claimed in claim 7 or claim 8 wherein 
said interval is at least 9 months. 

10. A method as claimed in any of claims 7 to 9 wherein 
a compound of formula I 




(where each Xj, which may be the same or different is O 
or S, 
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Xi is O, OO or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
R2 is hydrogen or a alkyl, alkenyl, alkynyl, alkaryl , 
aralkyl or aralkenyl group, containing up to 10 carbons, 
optionally substituted by a sulphonyl group, and each of 
Ara and Ar2, which may be the same or different, is a 
homo or heterocyclic aromatic group comprising 5 to 7 
membered aromatic ring, optionally carrying a fused 
aromatic ring and optionally substituted on ring atoms 
by Cj_6 alkyl, hydroxy, thiol, Ci_6 alkoxy, cyano, CI, F, 
Br, I, protected hydroxy, or protected thiol) , or a 
physiologically acceptable salt thereof is administered 
in a daily dose of 0.1 to 10 ^mol/kg bodyweight. 

11. A pharmaceutical composition comprising a compound 
of formula I 



Ar, Ar, 

N-N 




(where each Xj, which may be the same or different is O 
or S, 

Xi is O, 00 or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
Rg is hydrogen or a alkyl, alkenyl , alkynyl, alkaryl, 
aralkyl or aralkenyl group, containing up to 10 carbons, 
optionally substituted by a sulphonyl group, and each of 
Ati and Ar2, which may be the same or different, is a 
homo or heterocyclic aromatic group comprising 5 to 7 
membered aromatic ring, optionally carrying a fused 
aromatic ring and optionally stibstituted on ring atoms 
by C1.6 alkyl, hydroxy, thiol, Ci^g alkoxy, cyano, CI, F, 
Br, I, protected hydroxy, or protected thiol), or a 
physiologically acceptable salt thereof, together with 
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at least, one pharmaceuticaily acceptable carrier or 
excipient . 

12. A pharmaceutical composition as claimed in claim 11 
additionally comprising another antiviral agent. 

13 . A compound of formula I 



Ar, hx^ 




(where each X2, which may be the same or different is O 
or S, 

Xi is O, 00 or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
R2 is hydrogen or a alkyl, alkenyl, alkynyl, alkaryl, 
aralkyl or aralkenyl group, optionally substituted by a 
sulphonyl group, and 

one of Atj and Ar2 is Ph euid the other is 4- 
hydroxyphenyl , 

or a salt thereof, providing that if R2 is C4H9, Ri is not 
H or OH. 

14. A compound as claimed in claim 13 or claim 14 
wherein one X2 group is S. 

15. A compound as claimed in either of claims 13 or 14 
wherein Xi is O. 

16. A compound as claimed in any of claims 13 to 15 
wherein is acyl. 

17. A compound as claimed in any of claims- 13 to 16 
wherein Ri is hydrogen. 
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18. A compound as claimed in claim 13 wherein each Xj is 
oxygen, RiXi is HO or CH3CO.O, and is Ci.g alJcyl or 
alkenyl, or a salt thereof. 

19 . A compound as claimed in any of claims 13 to 18 for 
use as a medicament . 

20. 4 -Butyl - 4 • hydroxy- 2 (p ~ hydroxyphenyl ) - 1 -phenyl -3,5- 
pyrazolidinedione for use as a medicament. 

21. A method of treatment of the human or non-human 
body to combat an autoimmune disease or tissue 
rejection, which method comprises administering to said 
body a compound of formula I 




(where each X2, which may be the same or different is O 
or S, 

Xi is O, 00 or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
R2 is hydrogen or a alkyl, alkenyl, alkynyl, alkaaryl, 
aralkyl or aralkenyl group, containing up to 10 carbons, 
optionally substituted by a sulphonyl group, and each of 
Ari and Ar2, which may be the same or different, is a 
homo or heterocyclic aromatic group comprising 5 to 7 
membered aromatic ring, optionally carrying a fused 
aromatic ring and optionally substituted on ring atoms 
by Ci.g alkyl, hydroxy, thiol, C^-g alkoxy, cyano, CI, F, 
Br, I, protected hydroxy, or protected thiol) or a 
physiologically tolerable salt thereof. 
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^i!, A method of claim 21 wfierein said disease is 
selected from Addison's disease, Behcet's syndrome, 
diabetes mellitus, haemolytic anaemia, lupus 
erythematosus, multiple sclerosis, myasthenia gravis, 
pernicious anaemia, polyglandular deficiency, 
polymyositis, dermatomyositis, testicular failure, 
thrombocytopenic purpura, Crohns disease, ulcerative 
colitis and rheumatoid arthritis. 

^^,2<^ A method of claim 21 wherein said tissue rejection 
is tissue rejection following transplant. 
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This written opinion is the first drawn up by this International Preliminary Examining Authority. 
This opinion contains indications relating to the following items: 

I 



II 
III 
IV 
V 

VI 
VII 
VIII 



^ Basis of the opinion 

□ Priority 

SI Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Q Lack of unity of invention 

S Reasoned statement urKter Rute 66.2(a)(i() with regard to rroveity, inventive step or industriaf applicability; 
citations and explanations supporting such statement I 

□ Certain document cited 
S Certain defects in the international application 
B Certain observations on the international application 



3. 



The applicant is hereby Invited to reply to this opinion. \ ^^^^^^^^1^ \jjjJ^ 



How? 



Also: 



By submitting a written reply, accompanied, where appropriate, t)y amendments, according to Rute 66.3. 
For the ftorm and the language of the amendments, see Rules 66.8 and 66.9. 



See the time limit indicated above. The applicant may, before the expiration of that time limit 
request this Authority to grant an extension, see Rule 66.2(d). 



IQITB 




For an additional opportunity to submit amendments, see Rule 66.4. 
For the examiner's obligation to consider amendments and/or argumente. see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

no reply is filed, the international preliminary examination report wiil be established on the basis of this opinion. 

e final date by which the intemationai preliminary 

Ination report must be established acoording.to Rule 69.2 is: 29/1 0/2001 . 




and mailing address of the international 
pfslfminary examining authocfty: 

European Patent Office 
0)]] 0-80298 Munich 

Tel. 449 89 2399 - 0 Tx: 523656 epmu d 
Fax: -H^g 89 2399 - 4465 



Authorized officer / Examiner 
Feiler, L 



Formalities officer (ind. extension of time limits) 
Hutterer, G 

Telephone No. +49 89 2399 8066 
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(. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have teen furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".}: 

Description, pages: 

1-21 as originally filed 

Claims, No.: 

1 -26 as originally filed 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, a(! the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise Indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of International preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application In computer readable fonn. 

□ furnished subsequently to this Authority in written fomn. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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the drawings, 



sineets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

{Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially appHcabte have not been and will not be examined in respect of: 

□ the entire international application, 
IS claims Nos. 2-10. 24-26, 



B the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specity): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements belo^ or said claims Nos. are so unclear 
that no meaningful opinion could be fomned {specif^: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A written opinion cannot be drawn due to the failure of the nucleotide and^or amino acid sequence listing to 
comply with the standard provided for in Annex C of the Administrative instructions: 

□ the written form has not been furr)ished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Rule 66.2(aKii) with regard to novelty, inventive step or industrialapplicabllity; 
citations and explanations supporting such statement 



because: 



1. 



Statement 
Novelty (N) 

Inventive step (IS) 



Claims 1 , 2. 1 1 . 13-17, 19-23 no; 12, 18. 24-26 
Claims 1-26, no 
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Industrial applicability (lA) Claims 1,11 -23, yes 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the. question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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1. Claims 2-10 and 24-26 relate to subject-matter considered by this Authority to be 
covered by the provisions of Rule 67.1(lv) PCT. Consequently, no opinion will be 
formulated with respect to the Industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

Claim 13 is unclear. It is understood that the O attached to the pyrazoiidine ring may 
also be replaced by S. 

2. Cited Documents 

Mol. Pharm. 34 (1988), pp. 186-193= D1 
Biochem. Blophys, Res . Comm. 63. (1975)= D2 
Pharmacol. Phami. 30 (1978), pp. 833-843= D3 
J. Chromatography 277 (1983). pp. 408-413= D4 
Analyst 110 (1985), pp. 1289-1293= D5 
Biochem. Phann. 35 (1986). pp. 3935-3939= D6 
Boll. Chim. Pharm. 126 (1987), pp. 244-245= D7 
Eur. J. Med. Chem. 17 (1982), pp. 429-432= D8 
Ceskosl. Farni. 24 (1975), pp. 128-132= D9 
Chem. Pharm. Bull, 20 (1972), pp. 1862-1868= 010 
Australian J. Chem. 28 (1975), pp. 421-426= D1 1 
Can. J. PhanTi. Sci. 2 (1967), pp. 22-24= 01 2 
Chem. Abs. 54 (1960), 22587h= D13 
Chem. Abs. 41 (1957), 10491d= 014 
0E-A-2022712= 015 
US-A-3629282= 016 
US-A-4956377=D17 
US-A-4169147=D18 
US-A-3968219= 019 

The indicated designation will be used throughout the examination procedure. 

3. Novelty 

015 differs essentially from subject matter claimed in that 4-position bears a 
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thiocyanate moiety. The difference between the D16 conripounds and those claims 
resides in the presence of a polyoxymethylene moiety in 4-position instead of an OH 
group. 

D17 disclose the antiviral activity of phenylbutazon differing from compounds claimed 
mainly due to the absence of OH or SH in 4-position. 

D18 discloses compounds bearing an an ether function in 3-position being prodrugs of 
phenylbutazon and oxyphenbutazones. 

D1 9 discloses bis-hydroxyphenylbutazone esters which do not consider an OH or SH 
group in 4-position of the pyrazoldione. 

On the other hand use Claim 1, method Claim 2 as well as product Claims 13,14, 16, 
17, 19, 21 and 22 are not novel in view of D1 (see page 191 , scheme 1 and pp. 191- 
192). 

Subject matter of Claims 13, 14, 17, 20, and 22 Is also not novel in view of D2 (see p. 
754, fig. 2). 

The following documents destroy the novelty of Claims 13-15, 17 and 19: 

D3 (see compound 6) 

D4 (see compound 7) 

D5 (see compounds I and IV of table 1 ) 

D6 (see fig. 2, 3 and 5) 

D7 (see compound 4) 

D8 (see compound 13 and page 432, left-hand column, lines 1-5) 
09 (see fomnula on page 130, right-hand column) 
D10 (see compounds 15-23 of table III) 

011 (see formula (2)) 

012 (see page 22, formula I) 
D13andD14. 

Claim 15 comprises 34 disclaimers. The Aplicant is requested to indicate the 
corresponding prior art. 

The following observations apply to claims which do not comprise known matter. 
4. Inventive Step - Breadth of Claims 
4.1 Subjective Problem 

According to the application (p. 1. first paragraph and the paragraph bridging pages 1 
and 2) the problem underlying the invention is to b seen in the provision of compounds 
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which have improved antiviral activity and are useful to treat HIV. 

4.2 Relevant and closest prior art 

It would appear that in documents D1-D16 as well as 18 and 19 antiviral activity of the 
disclosed compounds is notmentioned. On the other hand D17 discloses such activity 
of phenylbutazon. Consequently, this document is considered to be the closest prior 
art. 

4.3 Objectively solved problem 

According to example 12 and fig. 1 comparative data have been provided whereby 4- 
hydroxy-oxyphenbutazon has been compared with the closest prior art phenbutazon of 
D17. The data are irrelevant because the definition of Arl and Ar2 as " homo or 
heterocyclic aromatic group" (see Claim 14) does not comprise substituents thereof. It 
can therefore only been said that the problem which has been solved by certain 
compounds is the provision of compounds which are antivirally active. 

4.4 Evaluation of the solution of the problem 

D17 discloses phenbutazon as antivirally active compound. Due to its close structural 
relationship between the compounds referred to in the claims of the application 
(metabolites!) the solution to the problem defined in point 4.3 must be considered to be 
obvious for the person skilled in the art. 

An inventive step can therefore not be acknowledged over the proposed broadness of 
the claims which could be considered tobe novel. 

4.5 Suggestions for overcoming the objections according to point 4.4 

An inventive step could nevertheless be acknowledged should convincing comparative 
data be submitted which show that the technical problem defined in point 4.1 has 
actually been solved. 

In this respect it should be borne in mind that the compounds of the closest prior must 
bear the closest possible structural resemblance in order that the comparison be valid. 
A suitable comparison would be e.g. 4-hydroxy-phenbutazon versus phenbutazon. 
The hydroperoxy derivatives as well as the S-analogues are also to be included in the 
comparative tests. 

4.6 Breadth of the claims 

The breadth should be such that it can be assumed that all the comprised possibilities 
actually solve the problem underiying the invention on which an inventive step could be 
based. It is true that a reasonable generalisation over the findings is acceptable but in 
the present case this possibility is rather limited since the acknowledgement of an 
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inventive step is to based on a quantitative effect. The following definitions are certainly 
unreasonable: "4-hydroxy or hydroperoxy-3,5-dioxo-pyrazolidine or an equivalent" 
without definition of the further substltuents, "honno or heterocyclic aromtic group". 

5. Industrial applicability 

For the assessment of the present claims 2-10 and 24-26 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to 
the use of a compound in medical treatment, but may allow, however, claims to a 
l<nown compound for first use in medical treatment and the use of such a compound for 
the manufacture of a medicament for a new medical treatment. 

6. Formulation of the claims 

- In use claims the fomrjula of the compounds should be clearly indicated. 

- Claim 1 5 comprises 34 disclaimers which is not acceptable (lack of ready 
comprehensability). 

- Furthermore Claim 15 refers to Claim 14 but excludes compounds which are not 
comprised by Claim 14 (Arl cannot be H according to Claim 14 and N-methyl-piperidin- 
4-yl is not aromatic). 

7. Description 

The description should be adapted to the new claims in the framework of the original 
disclosure. 

Any examples and parts of the description no longer encompassed by Claim 1 are to 
be deleted. 

The documents cited in this communication should, insofar as this has not taken place, 
be referred to in the description with a short indication of their contents. 
Pages amended in handwriting should also be submitted retyped. 
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Pyrazolidinol CompoTinds 

The present invention relates to certain 
pyrazolidinols and their sulphur (i.e. thio/thiol) 
analogs and pharmaceutical compositions thereof for use 
in antiviral, e.g. ant i -HIV therapy and as anti- 
inflammatories and immunomodulators - 

Phenbutazone and oxyphenbutazone are 1,2 -bis 
aromatic- 3 , 5-pyrazolidinediones which have been used as 
non-steroidal ant i- inflammatory drugs (NSAIDs) 

N — N Phenbutazone (PB) 

O 

OH 

Oxyphenbutazone (OPB) 

N-N 




Other 3 , 5-pyrazolidinediones have likewise been 
proposed for use as NSAIDs (see for example US-A-3 96 8219 
(Rahtz) ) and the hydroxy -protected enol forms have been 
proposed as pro- drug forms of phenbutazone and 
oxyphenbutazone (see US-A-4117232 (Bodor) , US-A-3957803 
(Bodor) , US-A-4169147 (Bodor) , US-A-4036845 (Bodor) and 
US-A-4139709 (Bodor) ) . 

In US-A-4956377 (Miesch) it was proposed that this 
class of NSAIDs had utility as an antiviral agent, in 
particular for the treatment of HIV. 

We have now surprisingly found that where the 4- 
carbon of the N2C3 ring carries an optionally protected 
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hydroxy or thiol group, the compounds have, very 
significantly enhanced antiviral, in particular anti- 
HIV, efficacy. 

Thus viewed from one aspect the invention provides 
the use of an optionally hydroxy-protected 4 -hydroxy or 
hydroperoxy-3,5~dioxo-pyrazolidine or an equivalent 
wherein a pyrazolidine ring attached oxygen is replaced 
by a sulphur, or a physiologically acceptable salt 
thereof, for the manufacture of a medicament for use in 
therapy or prophylaxis. 

Where a particular 4-hydroxy or hydroperoxy-3 , 5- 
dioxo -pyrazolidine may exist in more than one 
stereoisomeric form, it may be used in single isomer 
form or as an isomer mixture, e.g. a racemic mixture. 

Viewed from a further aspect, the invention 
provides an optionally hydroxy-protected 4-hydroxy or 
hydroperoxy-3 , 5-dioxo-pyrazolidine or an equivalent 
wherein a pyrazolidine ring attached oxygen is replaced 
by a sulphur, or a physiologically acceptable salt 
thereof . 

Viewed from a still further aspect the invention 
provides a method of treatment of the human or non-human 
(e.g. mammalian, reptilian or avian) body to combat an 
inflammatory or viral disease, preferably an immuno- 
deficiency viral disease, in particular HIV, which 
method comprises administering to said body an 
optionally hydroxy-protected 4-hydroxy or hydroperoxy- 
3 , 5-dioxo- pyrazolidine or an equivalent wherein a 
pyrazolidine ring attached oxygen is replaced by a 
sulphur, or a physiologically acceptable salt thereof. 

Viewed from a still further aspect, the invention 
provides a pharmaceutical composition comprising an 
optionally hydroxy-protected 4-hydroxy or hydroperoxy- 
3 , 5-dioxo-pyrazolidine or an equivalent wherein a 
pyrazolidine ring attached oxygen is replaced by a 
sulphur, or a physiologically acceptable salt thereof, 
together with at least one pharmaceutically acceptable 
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carrier or excipient . 

The applicants have found that oxyphenbutazone , as 
commercially available, contains minute quantities of 
certain impurities, presumably as a result of undesired 
oxidative breakdown. One of these, present at about 

0. 4% wt, is 4-butyl-4-hydroxy-2 (p-hydroxyphenyl) -1- 
phenyl-3 , 5-pyrazolidinedione (hereinafter "4-OH-OPB"), 

1. e. 



OH 




4 OH-OPB 



HO C4H9 



4 -OH-OPB is of course a compound according to the 
invention and thus it should be understood that 
references to the 4 -hydroxy compounds of the invention, 
their use and compositions thereof should not be taken 
to include references to such compounds when in intimate 
admixture with overwhelmingly larger quantities of a 
3 , 5-pyrazolidinedione which carries no optionally 
protected 4 -hydroxy or 4 -thiol group. By overwhelmingly 
larger is meant a relative weight ratio of at least 
98:2. In general, the compounds of the invention should 
not desirably be used in intimate admixture with larger 
quantities (i.e. a relative weight ratio of more than 
50:50) of such compounds carrying no O or S attached 
group at the 4 -position, and more desirably they should 
not be used with such compounds present in greater than 
10:90 weight ratio. 

The compounds of the invention, hereinafter 
referred to as pyrazolidinols for convenience, will 
preferably be of formula I 
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(where each Xj, which may be the same or different is O 
or S, preferably O; 

Xj is O, OO or S, preferably O or S, most preferably O; 
Ri is hydrogen or a hydroxyl or thiol protecting group 
(e.g. an acyl group, preferably containing up to 6 
carbons, e.g. an acyl group such as an alkylcarbonyl 
group, for example acetyl) , preferably hydrogen; 
R2 is hydrogen or more preferably a carbon attached 
organic group containing up to 10 carbons, e.g. an 
alkyl, alkenyl , alkynyl, alkaryl, aralkyl or aralkenyl 
group, optionally substituted, e.g. by a sulphonyl 
group ; and 

each Ar, which may be the same or different, is a homo 
or heterocyclic aromatic group, optionally substituted, 
e.g. by Ci-g alkyl or alkoxy groups) or a salt thereof. 

In the compounds of the invention 0, 1 or 2 of the 
Xi and X2 groups may be S. It is thought that it is 
especially preferred that one thio X2 group be present . 

In the compounds of the invention, the R2 group is 
preferably other than hydrogen and may for example be 
straight chain, branched, cyclic or cyclic-attached- to- 
straight chain. Preferably it is an alkyl or alkenyl 
group, especially a Ci_6 alkyl or alkenyl group, e.g. n- 
propyl, n- butyl, n-pentyl or 1 -methyl -but- 2 -en-4-yl or 
an aralkyl (e.g. benzyl) or alkaryl (e.g. methylphenyl) 
or arylsulphonylalkyl (eg phenyl sulphonyl e t hyl ) group. 

Where Ri in the compounds of the invention is other 
than hydrogen it is preferably a metabolically labile 
hydroxy- or thiol -protecting group which yields a 
physiologically tolerable RjOH metabolite. Acyl groups 
are preferred in this regard. 

In the compounds of formula I, where each Xo is 
oxygen and one Ar is phenyl, the other Ar is preferably 
other than phenyl e.g. parahydroxyphenyl . 

A wide range of hydroxy- and thiol -protecting 
groups however is known from the literature (see McOmie, 
"Protective groups in organic chemistry". Plenum, 1973 
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and Greene, "Protective groups in organic synthesis", 
Wiley Interscience, NY, 1981) and many compounds of 
formula I in which Rj is a protecting group may be useful 
as intermediates in the production of compounds of 
formula I in which Ri is hydrogen. 

The Ar groups in the compounds of formula I are 
preferably 5 to 7 membered aromatic rings, optionally 
carrying a fused aromatic ring and optionally 
substituted on ring atoms, for example by Cj.e alkyl 
groups but especially by electron withdrawing 
substituents, e.g. hydroxy, thiol, phenyl, Cj.g alkoxy, 
cyano, halo (e.g. CI, F, Br or I), protected hydroxy, or 
protected thiol. Ring heteroatoms will generally be 
selected from O, N and S, preferably with a single ring 
heteroatom in any aromatic Ar heterocycle . Ar is 
preferably phenyl optionally substituted, especially in 
the para-position by -Xj-Ri or CI (where -Xi-Rj is as 
defined above) . Especially preferably one Ar is phenyl 
and the other is p-hydroxy-phenyl . 

Where the substitution of the pyrazolidinols of the 
invention is such that they may form addition salts with 
acids or bases, the addition salts which have 
physiologically tolerable counterions are of course 
preferred, e.g. sodium, organic amine, halides, 
phosphates, hydrogen carbonates, etc. 

The pyrazolidinols of the invention may 
particularly advantageously be used in combination 
therapy with other antiviral, especially anti-HIV, 
agents, in particular reverse transcriptase inhibitors 
and/or protease inhibitors, e.g. zidovudine, didanovine, 
zalcitabine, stavudine, lamivudine, nevirapine, 
delavirdine, indinavir, ritonavir, nelfinavir, 
hydroxyurea kolchicine, AZT and 2 ' , 3 • -dideoxyinosine 
(ddl) . Such combination therapy forms a further aspect 
of the present invention. 

A drawback of traditional combination therapy, has 
often been that even under intensive antiviral treatment 
with a combination of drugs, a little HIV production 
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continues and is unaffected by treatment. The compounds 
of the invention may prove to have an effect in reducing 
this residual HIV production when given in combination 
with other antiviral agents. This may be due to the 
increasing antiviral effect which has been seen in long 
term cell culture experiments and which may counteract 
any development of resistance to the compounds. 

The pyrazolidinols of the invention may be prepared 
by oxidation of a corresponding compound where RjXi is 
replaced by hydrogen; by reaction of a corresponding 
compound where RiX^ is HXi with a hydroxy or thiol 
protecting agent to introduce a non-hydrogen Ri group; or 
by condensation of a hydrazine derivative with an 
optionally protected 2 -hydroxy- propane dioic acid ester 
(or a sulphur analog), e.g. by condensation of a 
compound of formula II 



where Rj, Rs* Xi, and Ar are as hereinbefore defined 
and X2R3 is a leaving group, for example where R3 is an 
alkyl group, e.g. a C^.e alkyl group. 

Alternatively, a compound of formula II may be 
condensed with a compound of formula IV 



Ar - HN - NH - Ar 



(II) 



with a compound of formula III 




(III) 




(where X2 and R3 are as defined above) and then reacted 
with an alkylating agent, e.g. (R2)2Zn to produce a 
compound of formula I in which XiRj is OH or SH. 



wo 01/00585 



PCT/GBOO/02513 



- 7 - 

For administration, the pyrazolidinols of the 
invention may be formulated in any convenient form, e.g. 
tablets, coated tablets (e.g. delayed release tablets), 
capsules, solutions, suspensions, dispersions, syrups, 
powders, sprays, suppositories, transdermal patches, 
gels, emulsions and creams. Administration may be via 
any convenient route, e.g. oral, rectal, transdermal, 
nasal, subcutaneous, intravenous, intramuscular, etc. 
Oral administration, e.g. of tablets or capsules is 
preferred. The pyrazolidinols may be formulated 
together with conventional pharmaceutical carriers, 
diluents or excipients, e.g. aqueous carriers (for 
example water for injections), binders, fillers, 
stabilizers, osmolality adjusting agents, effervescing 
agents, pH modifiers, viscosity modifiers, sweeteners, 
lubricants, emulsifiers, flavours, coating agents (e.g. 
gastric juice resistant coatings), etc. Where any 
formulation results in a loss of compound, this loss 
should be calculated and the dosage increased 
proportionally to obtain the desired active 
concentration . 

The dosage of the pyrazolidinols given according to 
the invention will depend on the size and species of the 
subject being treated but will generally be in the range 
of 0.05 to 2000 mg/day, more particularly 0.5 to 1000 
mg/day, especially 1 to 100 mg/day, preferably with 
administration being effected once, twice, three times 
or four times daily. For mice, doses of up to 2 000 
mg/kg (corresponding to 2 0 mM maximal concentration in 
extracellular fluid) could be given before lethal dosage 
was reached, ie effective treatment doses were up to 
200000 times smaller than the lethal dose. 

For regular, e.g. continuous daily treatment 
according to the invention, the daily dosage of the 
pyrazolidinol will preferably be in the range 5 nmol to 
2 /xmol/kg bodyweight, more preferably 100 nmol to 1.5 
^mol/kg, especially 500 nmol to 1 /xmol/kg. 
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Inhibition of virus production may be achieved by 
small intermittent doses of pyrazolidinol , and are 
expected to induce inhibition of the virus after a 
latency of about 11 weeks. Subsequently, inhibition may 
be expected to level out, should resistance to the 
compound develop. Such doses may be administered at a 
frequency of 1-14 days, preferably 7 days. The doses 
should be equivalent to a concentration in plasma/tissue 
fluid of from 100-1000 nM and may be obtained by 
ingestion or injection of from 0.7-7 mg in a 70 Kg 
human . 

However, in a particularly preferred embodiment of 
the invention, a pyrazolidinol according to the 
invention is administered at a dose sufficient to 
suppress T- lymphocyte (CD4 and CDS cell) growth (e.g. a 
daily dose of 0.1 to 10 ^mol/kg) for a period of 1 to 14 
days, preferably 2 to 7 days at intervals of at least 3 
months, preferably at least 9 months, e.g. 10 to 18 
months. In this way the patient's immune system may be 
"refreshed" by removal of the preponderance of T- 
lymphocytes directed to HIV antigens. Such a treatment 
indeed is novel and forms a further aspect of the 
invention. Viewed from this aspect the invention 
provides a method of combatting HIV infection which 
comprises administering to an HIV-infected patient a T- 
lymphocyte growth suppressing agent, e.g. a 
pyrazolidinol, in an amount sufficient to suppress T- 
lymphocyte growth in said patient for a period 
sufficient to reduce the T- lymphocyte concentration in 
the lymphatic system, e.g. the lymph nodes, in said 
patient by at least 25%, more preferably at least 50%, 
said administration being repeated at intervals of at 
least 3 months, preferably at least 9 months. 

High tissue concentrations intended to give an 
immunomodulating effect should preferably be given for 
limited periods at doses of 1/iM or above in 
plasma/tissue fluid- Such doses and lengths of 
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administration will vary according to the condition of 
each patient and may be decided with the guidance of 
tests such as the count of HIV memory subsets of T8 and 
T4 . As stated above, the goal of treatment according to 
this aspect of the invention should be to reduce subsets 
which are found to be too prevalent without overly 
affecting naive T-cells. 

In order to obtain the desired reduction of HIV 
specific lymphocytes (e.g. HIV memory CDS and CD4 
lymphocytes) without overly affecting naive 
lymphocytes or other essential blood cells, monoclonal 
antibodies against the unwanted subtypes may also be 
administered. Further, drugs such as kolchicine and/or 
hydroxy-urea may be included in the intermittent 
intensive treatment. Such additional drugs are 
anticipated to have a somewhat different 
immunomodulating effect to the compounds of the 
invention and so may be used advantageously in 
combination with pyrazolidinols for refreshing the 
i mmune system. 

Besides HIV, the pyrazolidinols of the invention 
may be used to combat other viral infections, especially 
retroviral infections but also infections by 
togaviridea , reoviridea , picornaviridea , hantaviridea , 
orthomyxoviridea , paramyxoviridea , mononegaviralis, 
viral hepatitis, haemorrhagic fevers, f laviviridea, 
viral encephalitis, coronaviridea , calciviridea, 
adenoviridea, papovaviridea , arboviridea, pox virus, 
rhabdoviridea, herpes virus and arenaviridea . The 
pyrazolidinols of the invention may in particular be 
used to combat viral infections of CD4 cells, e.g. HIV- 
1, HIV- 2, HTLV-I, HTLV-II and herpes viruses, for 
example to combat AIDS, T-cell tumours (e.g. Sezary 
Syndrome, mycosis fungoides and T-cell lymphoma, and 
particularly CD4 cell tumours) , tropic spastic 
paraparesis, and Karposi's sarcoma. Moreover despite 
not being of the accepted formula for NSAIDs (which 
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would require an acid proton in place of RjXi at the 4- 
position), they may be used as anti- inflammatory drugs. 
All these uses form aspects of the invention. 

Due to the immunomodulating effect of the compounds 
of the invention, they are expected to have uses in 
control of other immune-system related diseases, such as 
auto immune diseases and as immunosuppressants. In 
particular, the compounds of the invention are expected 
to have a positive effect on the generation of 
autoimmune diseases, on developed autoimmune diseases 
and on diseases related to such diseases, such as 
Addison's disease, Behcet's syndrome, diabetes mellitus 
and other endocrine diseases, haemolytic anaemia, lupus 
erythematosus, multiple sclerosis, myasthenia gravis, 
pernicious anaemia, polyglandular deficiency, 
polymyositis, dermatomyositis , testicular failure, 
thrombocytopenic purpura, Crohns disease, ulcerative 
colitis, rheumatic disorders (e.g. rheumatoid arthritis) 
etc. 

The effect of the compounds of the invention on the 
immune system may also be that of immunosuppression. 
Such an effect may be used, for example, to control 
rejection of a medical transplant or implant. In 
particular, the compounds may be used to reduce 
rejection following tissue or organ transplant. 

Various 4-hydroxy- 3 , 5-dioxo-pyrazolidines are known 
in the literature (although not for medical purposes 
such as HIV therapy) . These are compounds of formula V 



N-N 




RbO Ra 



where Rg to are as set out in Table 1 below: 
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Such compounds are thus not claimed per se herein; 
however their use and pharmaceutical compositions 
containing them do form part of the scope of the 
invention . 

The invention will now be illustrated further by 
the following non- limiting Examples and by reference to 
the Figures, in which: 

Figure 1 shows the HIV antigen concentration in 
human CD4 cells infected with HIV and treated with 4- 
butyl-4-hydroxy-2 (p-hydroxyphenyl ) -1 -phenyl -3, 5- 
pyrazolidinedione (40H-0PB) or phenbutazone (PB) at 
various concentrations; 

Figure 2 shows the effect of 4 -butyl -4 -hydroxy- 2 ( p- 
hydroxyphenyl) -l-phenyl-3 , 5-pyrazolidinedione (40H-0PB) 
when used in combination with AZT; 

Figure 3 shows the effect of 4 -butyl -4 -hydroxy- 2 (p- 
hydroxyphenyl ) - l-phenyl-3 , 5 -pyrazol idinedione ( 40H-0PB ) 
when used in combination with indinavir; and; 

Figure 4 shows the effect of 4 -butyl -4 -hydroxy- 2 (p- 
hydroxyphenyl ) -l-phenyl-3 , 5-pyrazolidinedione (40H-0PB) 
when used in combination with nevirapine; 

A similar effect to those shown in figures 2-4 is 
seen when OPB is used in combination with 2 ' , 3 * - 
dideoxyinosine (da I) . 

EXAMPLE 1 

Preparafcion of 4''MGthoxYAzobenz^ne 

A mixture of 4-phenylazophenol (9.9g; 50 mmol) , 
iodomethane (7.1 g; 50 mmol) , potassium carbonate (6.9 
g; 50 mmol), and acetone (100 ml) was refluxed 48 h. 
After evaporating off the solvent, the residue was 
dissolved in water (25 ml), diethyl ether (50 ml) and 
THE (30 ml) . The aqueous layer was extracted with ether 
(3 X 20 ml) and the combined organic solutions were 
washed with saturated NaCl solution (1 x 20 ml) and 
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dried (MgSOJ . After filtration and evaporation, the 
residue was recrystallized from 96% ethanol to give 8.7 
g (82%) . 

EXAMPLE 2 

Preparation of 1- /4-Methoxypheny2} -2-pii *aT>y7 HyWr -azlne 

Zinc powder (10.0 g; 0,15 mol) was added to a stirred 
mixture of 4-methoxyazobenzene (4.24 g; 20.0 mmol ) in 
96% ethanol {75 ml) and saturated NH4CI solution (2.0 ml) 
at 0 "^C (bath temperature) . Two more portions of 
saturated NH^Cl solution {2.0 ml) were added at 1.5 h 
intervals. The yellowish solution was poured into cold 
water (100 ml) and filtered. The residue was extracted 
with methylene chloride (5 x 50 ml) . The combined 
aqueous phases were extracted with methylene chloride (3 
X 25 ml) . The combined organic solutions were dried 
(Na2S04) , filtered, and evaporated to give 4.3 g crude 1- 
(4-methoxyphenyl) -2-phenylhydrazine as a reddish oil. 



Preparation of 4- ri-Butvl) -I- (4-msthajcmh&nvl) '2-v>henvl-' 
3 , S-t>vrazol±d±nBd±on6 

Diethyl butylmalonate (4.33 g; 20.0 mmol) was added to a 
stirred solution of sodium (0.4 6 g; 20.0 mmol) in 
absolute ethanol (20 ml), followed by crude l-(4- 
methoxyphenyl ) -2-phenylhydrazine (4.3 g; 20 mmol max.) 
in absolute ethanol (5 ml) . About 2/3 of the ethanol was 
distilled off and xylene (20 ml) was added to the 
residue. The reaction mixture was heated to 140-145 °C 

(bath temperature) for 15 h to distill off the rest of 
the ethanol. The reaction mixture was cooled to 0 °C 

(bath temperature) and poured into ice water (ca. 100 
ml). The aqueous layer was extracted with CH2CI2 (2 ^ 15 
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ml); the extracts were discarded. The cold aqueous layer 
was acidified with 6 M HCl (5 ml) and extracted with 
CH2CI2 (3 X 10 ml). The combined extracts were washed 
with water (2 x 10 ml) and dried (MgSO^) . Filtration and 
evaporation gave 3.84 g amber oil. Purified by flash 
chromatography on a 130 x 65 mm silica gel 60 column 
eluted with ethyl acetate-heptane (1:3) to give 1.45 g 
(21%) colourless oil. 

NMR (200 MHz; CDCI3) : 5 0.90 (3H, t, J ^ 7.5 Hz), 

1,25-1.6 (4H, m) , 2.0-2.15 (2H, m) , 3.37 (3H, t, ^= 
6.0 Hz), 3.69 (3H, s), 6,81 (2H, d, J = 8.4 Hz), 
7.22 {2H, d, J = 8.6 Hz) , 7.1-7.35 (5H, m) . 
NMR (50 MHz; CDCI3) : 5 13.6, 22.2, 27.5, 27.6, 45.6, 
54.7, 112.9, 121.6, 123.3, 125.4, 127.1, 127.4, 
133.9, 156.5, 168.2, 168.7. 

EXAMPLE 4 

Preparation of 1 ^ 2~D±ph&nYl -4- (4 -me thYlpiienyl ) -3 ,5- 

Prepared from 1 , 2-diphenylhydrazine (3.70 g; 20.0 mmol), 
diethyl 2- (p-tolyl ) malonate (5.0 g; 20.0 mmol), and 
sodium (0.46 g; 20.0 mmol) using the procedure of 
Example 3. The crude product crystallized on standing 
and was recrystallized twice from absolute ethanol to 
give 1.22 g (18%), mp 184-185 ''C. 

NMR (200 MHz; CDCI3) : 6 2.31 {3H, s) , 4.51 (IH, s), 

7.1-7.4 (14H, m) . 
NMR (50 MHz; CDCI3) : 5 21.1, 51.9, 122.7, 126.9, 

128.3, 129.0, 129.9, 135.8, 138.3, 168.6. 

EXAMPLE 5 
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Prepairation of 4-Benzyl-l . 2~d±x>henvl-3 , 5- 

Prepared from 1 , 2-diphenylhydra2ine {4.60 g; 25.0 mmol) , 
diethyl benzylmalonate (5.0 g; 20 mmol), and sodium 
(0,46 g; 20.0 mmol) using the procedure of Example 3. 
The crude product was recrystallized from absolute 
ethanol to gave 3.51 g (50%), mp 136-137 °C [lit. 
137-138 ''C (Beil. III/IV, 24, 1463)]. 

NMR (200 MHz; CDCI3) : 6 3.41 (2H, d, J = 4.6 Hz), 3.63 
(IH, t, J = 5.0 Hz), 6.85-7.3 (lOH, m) . 
^^C NMR (50 MHz; CDCI3) : S 33.9, 48.5, 123.2, 126.9, 
127.3, 128.6, 128.7, 129.9, 135.2, 135.4, 169.3. 

EXAMPLE 6 

Preparation of .2-ii±T>hGnvl~3 .5- 

pyrazol -i f^^j^Jir^T^sf 

Prepared from 1, 2-diphenylhydrazine (5.2 g; 28.0 mmol), 
diethyl allylmalonate (5.0 g; 25.0 mmol), and sodium 
(0.58 g; 25.0 mmol) using the procedure of Example 3. 
The crude product was recrystallized from absolute 
ethanol to give 2.21 g (30%) tan crystals, mp 135-137 

*H NMR (200 MHz; CDCI3) : 5 2.82 (2H, t, J - 6.0 Hz), 3.46 
(2H, t, J = 5.4 Hz), 5.1-5.3 (2H, dd) , 5.7-5.95 (IH, 
m) , 7 .1-7.3 (lOH, m) . 

^^C NMR (50 MHz; CDCI3) : 5 31.7, 46.4, 119.9, 122.7, 
126.8, 128.9, 131.7, 135.6, 169.5. 

EXAMPI.E 7 

Preparai iion of 4-- fl-Bui:vl) -'4-hvdroxv-l'' (4^ 
hYdroxy ph&nvl ) -^-pJienyl-J . 5'tyvrazol±<ixMd±oiie 1 40H-0PB> 
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Metho4 A 

Oxyphenbutazone .H2O (1 mmol) , 30% H2O2 (0.7 mL) , IN NaOH 
(0.1 mL) and methanol (3.5 mL) are allowed to stand for 
13 hours at ambient temperature . The mixture is then 
poured into 5% HCl (20 mL) and extracted with ethyl 
acetate (2 x 20 mL) . The ethyl acetate phase is 
separated, dried over sodium carbonate and the solvent 
is removed under reduced pressure without heating. The 
residue is subjected to flash chromatography (silica/ 
ethyl acetate) . The title product is recrystallized 
from ethyl acetate . 
Meiihoci B 

A solution of oxyphenbutazone hydrate (2.0 g; 5.8 mmol), 
35% hydrogen peroxide solution (3.4 ml; 40 mmol), and 
1 M sodium hydroxide solution (0.6 ml; 0.6 mmol) in 
methanol (20 ml) was allowed to stand for 24 h at 
ambient temperature. The mixture was acidified with 1 M 
HCl solution (50 ml) and extracted with ethyl acetate (4 
X 15 ml) . The combined extracts were washed with 
saturated NaCl solution (1 x 10 ml) and dried (MgS04) . 
After filtration and evaporation, the residue was 
purified by flash chromatography on a 100 x 65 mm silica 
gel 60 column eluted with ethyl acetate-heptane (1:1), 
taking 50-ml fractions, giving 1.3 g (66%). 

NMR (200 MHz; CDCI3) : 5 0.88 (3H, t, ^7= 6.6 Hz), 

1.25-1.5 (4H, m) , 1.95-2.05 (2H, m) , 6.49 (IH, br 

s) , 6.75 (2H, d, J = 8.9 Hz), 7.12 (2H, d, 8.9 

Hz) , 7 . 1-7 . 35 (5H, m) . 
NMR (50 MHz; CDCI3) : 5 13.6, 22.3, 24.3, 36.2, 72.8, 

114.3, 121.9, 123.8, 125.3, 125.7, 127.2, 133.5, 

154.6, 169.0, 169.5. 

TgyaLMT>7.V, ft 



Preparation of 4- (l-Butyl) -A-liydxoxY-l' (4- 
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methoxyphsxiyl) -2-phGnyl-3 , S-pyrazolltiliiedlane 

Prepared from 4 - ( 1-butyl ) -1- ( 4-methoxyphenyl ) -2-phenyl- 
3 f 5-pyrazolidinedione (1.35 g; 3.8 mmol), 35% HzO, {4.3 
ml; 50 mmol), 2 M NaOH (0.35 ml; 0.7 mmol), and methanol 
(50 ml) using the procedure of Example 7. Purified by 
flash chromatography on a 110 x 65 mm silica gel 60 
column eluted with ethyl acetate-heptane (1:1) to give 
0.7 g (52%) . 

NMR (200 MHz; CDCI3): 5 0.85 (3H, t, J = 6.2 Hz), 
1.2-1.5 (4H, m) , 2.0-2.1 (2H, m) , 3.69 (3H, s), 4.8 
(IH, br s), 6.77 {2H, d, a = 9.0 Hz), 7.19 (2H, d, J 
9.0 Hz), 7.1-7.35 (5H, m) . 
^^C NMR (50 MHz; CDCI3) : 5 13.5, 22.3, 24.3, 36.7, 54.7, 
73.3, 113.0, 122.1, 123.8, 125.8, 126.1, 127.5, 
133.0, 156.7, 168.5, 169-0. 

EXAMPI.E 9 

Preparation of 1 , 2-D±phGnYl-4-hYdxroxy-4- r2-' 
(plienYlsul£onyl) ethyl 7 -3 . 5-pYx:azol±ci±necixoiie 

Prepared from (±) -sulfinpyrazone (2.02 g; 5.0 mmol), 35% 
H2O2 (4.3 ml; 50 mmol), 2 M NaOH (0.35 ml; 0.7 mmol), and 
methanol (50 ml) using the procedure of Example 7. 
Purified by flash chromatography on a 130 x 65 mm silica 
gel 60 column eluted with ethyl acetate-acetic acid 
(20:1) to give 80 mg (4%). 

^H NMR (200 MHz; CDCI3): 5 2.1-2.5 (2H, m) , 3.0-3.7 (2H, 
m) , 5.5 (IH, br s) , 6.4-7.9 (15H, m) . 

"C NMR (50 MHz; CDCI3) : 6 28.7, 47.5, 70.2, 121.5, 

122.9, 125.8, 126.5, 127.4, 127.7, 127.9, 129.9, 
133.3, 133.4, 136.9, 139.2, 167.5, 168.0. 



1 , 2-D±ph&nYl-4-hydj:axy 4- ( A^-metjiylphGnvl) -3 , 5- 
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pyrazolldlnedlone 

A mixture of 1 , 2-diphenyl-4- ( 4-methylphenyl ) -3, 5- 
pyrazolidinedione (1.10 g; 3.2 mmol), 35% H2O2 (0.47 ml ; 
5.5 mmol), and acetic acid (40 ml) was stirred 16 days 
at room temperature. Sodium metabisulf ite (1.0 g) was 
added and excess acetic acid evaporated off. The residue 
was dissolved in hot ethyl acetate (25 ml) and benzene 
(25 ml) and filtered. After cooling to room temperature, 
the mixture was filtered and the residue recrystallized 
from 50% aqueous ethanol (20 ml) to give 0.58 g (53%). 
NMR (200 MHz; CDCI3 : 5 2.32 (3H, s), 7.0-7.45 (14H, 
m) . 

^^C NMR (50 MHz; CDCI3) : 6 21.1, 57.9, 123.9, 124.5, 
127.0, 128.3, 128.4, 128.7, 130.4, 135.6, 139.0, 
168.5. 

EXAMPLE 11 

Prepara-bion of 4-BenzYl~l , 2- mphf^n yl''4-hvciro3CV-3 , 5- 
pYrazol±d±ned±ane 

Prepared from 4-benzyl-l , 2-diphenyl-3 , 5- 
pyrazolidinedione (3.3 g; 9.6 mmol), 35% H2O2 (1.4 ml; 
16.3 mmol), and acetic acid (50 ml) using the procedure 
of Example 10 to give 1.0 g (30%). 

NMR (200 MHz; CDCI3) : 5 3.30 (2H, s) , 6.75-7.3 (15H, 
m) . 

^^C NMR (50 MHz; CDCI3) : 6 43.1, 75.4, 123.0, 126.7, 
127.5, 128.4,, 130.2, 132.1, 134.7, 170.1. 

Antiviral activity of 40H-0PB (Example 7) 



40H-0PB was added to cultures of growing MT4 cells (a 
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human CD4 cell line) . HIV-1, stored in the culture 
medium at -75**C was thawed and added in an amount which 
infected about 1 in 7 cells in each culture. The virus 
was absorbed to the cells for 2.3 hours at ambient 
temperature whereafter the cultures were centrifuged at 
1200 rpm, the medium was removed, the cells were 
suspended in fresh growth medium and 40H-0PB was added 
to concentrations of 1, 10 and 100 fiM (diluted in medium 
from a stock solution of 20 mM in DMSO) . After 72 hours 
the HIV antigen concentration was determined using 
Abbott's test. By way of comparison phenbutazone (PB) 
was tested analogously. The results are shown in Figure 
1 and demonstrate inhibition of virus production by 40H~ 
OPB at concentrations above the lowest tested. 

EXAMPLE 13 

Combination Antiviral effect with 40H-0PB 

Cell culture experiments were carried out as in Example 
12, but in place of 40H-0PB (0-100 /uM) was added: 

i) 40H-0PB (0-10 fM) with AZT (0-1 jM) 

ii) 40H-0PB (0-100 mM) with Indinavir (0-100 juM) 

iii) 40H-0PB (0-100 juM) with Nevirapin (0-10 fxM) 

iv) 40H-0PB (0-10 MM) with ddl (0-100 fm) 

The results are shown in Figures 2-5 respectively and 
demonstrate the enhanced ant i -HIV effect of 40H-0PB in 
combination with other anti -viral agents. 



4 -OH OPB (Example 7) 
Amylum maydis 



50 mg 
q.s. 
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The powder is mixed and filled into hard gelatin 
capsules (Capsugel size 00) . 



EXAMPLE 15 



Preparation of tablets 



Gram 



4 -OH OPB (Example 7) 



200 



Lactose 



85 



Polyvinylpyrrolidone 
Starch 



42 



5 



Talcum powder 
Magnesium stearate 



15 



3 



4 -OH OPB and lactose are screened through a 0.15 mm 
sieve and mixed together with an aqueous solution of 
polyvinyl-pyrrolidone. The mass is granulated, and the 
dried (40'*C) granulate is mixed with starch, talcum 
powder and magnesium stearate. The granulate is 
compressed into tablets. The tablet diameter is 11 mm, 
the tablet weight is 350 mg and each tablet contains 200 
mg 4 -OH OPB. 

EXAMPLE 16 

Preparation of a suspensioTi for rectal arlTni nistration 

Methyl p-hydroxybeznzoate (70 mg) and propyl-p- 
hydroxybenzoate (15 mg) are dissolved in water (100 ml) 
at 90''C. After cooling to 30^*0, methyl cellulose (2g) is 
added and the mixture is agitated for 3 hours. 1 gram 
4 -OH OPB (Example 7) is screened through a 0.15 mm 
sieve, and dispersed in the solution under vigorous 
stirring. The suspension is filled in a 100 ml tube. 
The suspension contains 10 mg 4 -OH OPB/ml . 
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Preparation of oral ati spension 



Gram 



40H OPB (Example 7) 
Carboxymethyl cellulose 
Sorbitol 



200 



1.5 



10 



Sodium benzoate 



1.0 



Orange essence 
Apricot essence 
Ethanol 



0.3 



0 . 7 



50 



Water 



236.5 



Carboxymethyl cellulose, sorbitol and sodium benzoate 
are dissolved in water with stirring for 2 hours . A 
solution of the essences in ethanol is added. 4 -OH OPB 
is screened through a 0.15 mm sieve and dispersed in the 
solution under vigorous stirring. The suspension (10 
gram) is filled in a 20 ml tube. Each tube contains 200 
mg 4 -OH OPB. 

EXAMPLE 18 

Mouse fcoxicitY 

20g mice were given single doses of 40H-0PB (20 mM in 
DMSO) intraperitoneally , Doses of 1 to 100 /xM (in ECF) , 
corresponding to 0.29 to 29 /xM/kg bodyweight, produced 
no toxic effect. Furthermore, injection of 40H-0PB 
could be increased to 2000 mg/kg (corresponding to 20 mM 
in the extracellular fluid) before the mice started to 
die (6 out of 10 died at 2000 mg/kg) . Thus the 
concentrations that effectively inhibit HIV replication 
in cell cultures are up to 200000 times lower than the 
lethal dose in mice. 
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Claims 

1. The use of an optionally hydroxy-protected 4- 
hydroxy or hydroperoxy-3 , 5-dioxo-pyrazolidine or an 
equivalent wherein a pyrazolidine ring attached oxygen 
is replaced by a sulphur, or a physiologically 
acceptable salt thereof, for the manufacture of a 
medicament for use in therapy or prophylaxis . 

2. A method of treatment of the human or non-human 
body to combat an inflammatory or viral disease, which 
method comprises administering to said body an 
optionally hydroxy -protected 4 -hydroxy or hydroperoxy- 
3 , 5-dioxo-pyrazolidine or an equivalent wherein a 
pyrazolidine ring attached oxygen is replaced by a 
sulphur, or a physiologically acceptable salt thereof. 

3. A method as claimed in claim 2 comprising 
administering said optionally hydroxy-protected 4- 
hydroxy or hydroperoxy-3 , 5-dioxo-pyrazolidine or an 
equivalent wherein a pyrazolidine ring attached oxygen 
is replaced by a sulphur, or a physiologically 
acceptable salt thereof in combination with another 
antiviral agent. 

4 . A method as claimed in claim 3 wherein said 
additional antiviral agent is at least one antiviral 
agent selected from a reverse transcriptase inhibitor 
and a protease inhibitor, 

5, A method as claimed in claim 3 wherein said 
additional antiviral agent is an agent selected from the 
group of AZT, indinavir, nevirapine and 2»,3'- 
dideoxyinosine (dal) . 

6 . A method as claimed in any of claims 2 to 5 wherein 
said disease is a disease caused by a pathogen from the 
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group of togaviridea, reoviridea, picornaviridea, 
hantaviridea , orthomyxoviridea , paramyxoviridea , 
mononegaviralis, viral hepatitis, haemorrhagic fevers, 
f laviviridea, viral encephalitis, coronaviridea, 
calciviridea, adenoviridea, papovaviridea, arboviridea, 
pox virus, rhabdoviridea, arenaviridea HIV-1, HIV-2, 
HTLV-I, HTLV-II and herpes viruses. 

7. A method of combatting HIV infection which 
comprises administering to an HIV-infected patient a T- 
lymphocyte growth suppressing agent in an amount 
sufficient to suppress T- lymphocyte growth in said 
patient for a period sufficient to reduce the T~ 
lymphocyte concentration in the lymphatic system in said 
patient by at least 25% said administration being 
repeated at intervals of at least 3 months . 

8 . A method of combatting HIV infection as claimed in 
claim 6 wherein said T- lymphocyte growth suppressing 
agent is a pyrazolidinol . 

9 . A method as claimed in claim 7 or claim 8 wherein 
said interval is at least 9 months . 

10. A method as claimed in any of claims 7 to 9 wherein 
a 4-hydroxy or hydroperoxy-3 , 5 -dioxo-pyrazolidine or an 
equivalent wherein a pyrazolidine ring attached oxygen 
is replaced by a sulphur, or a physiologically 
acceptable salt thereof is administered in a daily dose 
of 0.1 to 10 /imol/kg bodyweight. 

11. A pharmaceutical composition comprising an 
optionally hydroxy- protected 4-hydroxy or hydroperoxy- 
3 , 5-dioxo-pyrazolidine or an equivalent wherein a 
pyrazolidine ring attached oxygen is replaced by a 
sulphur, or a physiologically acceptable salt thereof, 
together with at least one pharmaceutical ly acceptable 
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carrier or excipient . 

12. A pharmaceutical composition as claimed in claim 11 
additionally comprising another antiviral agent. 

13. An optionally hydroxy-protected 4 -hydroxy or 
hydroperoxy- 3 , 5-dioxo-pyrazolidine or an equivalent 
wherein a pyrazolidine ring attached oxygen is replaced 
by a sulphur, or a physiologically acceptable salt 
thereof . 

14 . A compound of formula I 




(where each X2, which may be the same or different is O 
or S, 

Xi is O, 00 or S, 

Ri is hydrogen or a hydroxyl or thiol protecting group, 
R2 is hydrogen or a carbon attached organic group 
containing up to 10 carbons, and each of 
Arj and Ar2, which may be the same or different, is a 
homo or heterocyclic aromatic group) or a salt thereof. 

15. A compound of claim 14 wherein Rj , Rj, Xj, X2, Ari 
and Arj are as defined in claim 14 , providing that if Xi 
and each Xj is O, the remaining groups do not correspond 
to the following table: 
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1-yl 
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Piperidin-1 


-yl 
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-yl 
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N-methyl-piperidin-4 -yl 

C6H5 

5 -phenyl - t riazol - 1 -yl 
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16 . A compound as claimed in claim 14 or claim 15 
wherein one X2 group is S . 

17. A compound as claimed in any of claims 14 to 16 
wherein is O. 

18 . A compound as claimed in any of claims 14 to 17 
wherein Ri is acyl . 

19 A compound as claimed in any of claims 14 to 18 
wherein Rj is hydrogen. 

20. A compound as claimed in any of claims 14 to 19 
wherein one of Arj and Arj is Ph and the other is 4- 
hydroxyphenyl . 

21. A compound as claimed in claim 14 wherein each X2 is 
oxygen, RjXj is HO or CH3CO.O, each of Arj and AR2, which 
may be the same or different is optionally halo or 
hydroxy substituted phenyl, and R2 is Cj-g alkyl or 
alkenyl, or a salt thereof. 

22. A compound as claimed in any of claims 14 to 21 for 
use as a medicament . 

23 . 4-Butyl-4-hydroxy-2 (p-hydroxyphenyl) -l-phenyl-3, 5- 
pyrazolidinedione for use as a medicament. 

24 . A method of treatment of the human or non- human 
body to combat an autoimmune disease or tissue 
rejection, which method comprises administering to said 
body an optionally hydroxy-protected 4 -hydroxy or 
hydroperoxy-3 , B-dioxo-pyrazolidine or an equivalent 
wherein a pyrazolidine ring attached oxygen is replaced 
by a sulphur, or a physiologically acceptable salt 
thereof . 



wo 01/00585 



PCT/GBOO/02513 



- 27 - 

25. A method of claim 24 wherein said disease is 
selected from Addison's disease, Behcet's syndrome, 
diabetes mellitus, haemolytic anaemia, lupus 
erythematosus, multiple sclerosis, myasthenia gravis, 
pernicious anaemia, polyglandular deficiency, 
polymyositis, dermatomyositis , testicular failure, 
thrombocytopenic purpura, Crohns disease, ulcerative 
colitis and rheumatoid arthritis. 

26. A method of claim 24 wherein said tissue rejection 
is tissue rejection following transplant. 
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